Introduction
The recent development of regional trade agreements has sparked the fear of the emergence of antagonist regional trade blocks.
2 It is not actually clear that the spaghetti bowl of regional trade agreements really can have this kind of effects by itself. 3 It is certain that, e.g. East Asia has recently experienced a growing regionalisation of its trade, suggesting his development is becoming more selfcentred. 4 Yet, the already rich literature details the reasons behind the high intensity of vertical trade in regional trade in East Asia underlines, that its regionalization is exaggerated by the importance of vertical trade: Asia trade as a whole is still very dependent on demand from the other continents, especially America. 5 This is not easy to see in standard trade statistics.
Cross-border production networking (variously named de-localization, disintegration of production, fragmentation, global production sharing, international outsourcing, slicing up the value chain, processing trade…), encouraged by extensive FDI flows, has been an important part of recent globalization in general and regionalization in particular. 6 Different stages of production are spread across a range of production sites in multiple countries. This vertical specialisation of production is based on a new international division of labour moving away from the traditional division where production is split up between primary and manufactured goods. Segmentation of production is becoming increasingly subtle, maybe in order to make the best of the "kaleidoscope" comparative advantages of each country. 7 This new international division of labour has logically induced the acceleration of trade flows since the end of the 1980s as a growing number of inputs are crossing several borders. This resulted in a rapid expansion of trade in inputs, some of which are intermediate goods. The multiplication of input trade has been facilitated by the cut in tariff and nontariff barriers within the framework of bilateral and multilateral trade agreements: vertical specialization is especially sensitive to trade costs, as it implies an increase in the number of borders crossed by each goods. 8 In this context, it is well known that international trade statistics fail to offer a good picture of trade integration and global division of labour. They cannot answer the question "who produces for whom?". Let us take a different example from the canonical Barbie doll and Nike shoe to illustrate the point. The firm Burberry sends bottles of French perfume to Shanghai to be decorated with Scottish pattern before bringing them back to be sold on the French market. Standard trade statistics suggest that France is exporting perfume bottles to China and China exporting perfume bottles to France. 9 Yet, France does not export anything for Chinese consumption, as perfumes are consumed in France. China simply exports decoration for French consumption. Suppose the pigments used for the decoration of these perfume bottles are imported from Japan to China. This Japan-China trade flow does not mean that China consume Japanese products, as the final consumer is in France. Unravelling these long supply chains is impossible using simply trade statistics.
This paper examines how taking into account vertical trade changes the answer to the question "who produces for whom" in the world economy. It advocates the study of trade flows using "valueadded trade". 10 Compared to "standard trade", "value-added trade" is net of double-counted vertical specialization trade. 11 This paper's contribution is to use coherent trade and input-output data from GTAP to reallocate trade flows to their original input-producing industries and countries. It computes value-added trade for 66 regions and 55 sectors in 1997, 2001, 2004 . It also computes value-added trade for 113 regions in 2004.
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The difficulty of measuring value-added trade lies in taking into account all the stages of production of a final good in order to track the value-added coming into its production from each sector and each country. First, second, third… stage inputs must be isolated. This can only be done 8 Yi (2003) . 9 Examples from Benhamou (2005), p. 19, 25 and 96. 10 It has long been recognized that trade and GDP are not directly comparable because trade is not measured in terms of exchanged value-added: Irwin (1996) , Feenstra (1998) , Cameron and Cross (1999) . 11 Vertical trade sometimes designates intra-industry trade in goods of different qualities. This is not the object of this paper. 12 Similar exercises using 1997 and 2001 GTAP data can be found in: Belke and Wang (2005) , Daudin, Rifflart, Schweisguth, and Veroni (2006) and Johnson and Noguera (2009) . All these researchers seem to have developed their methods independently.
thanks to a coherent worldwide set of intermediate delivery matrices and bilateral trade matrices. The GTAP database includes the necessary information.
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In a first section, the paper presents vertical specialization trade, and its existing measures. In a second section, it presents a method to compute value-added trade. In a third section, it presents some results on vertical trade and value-added trade and compares them to results obtained by other methods. It shows how much standard trade statistics give a distorted picture of the relative openness of different sectors. In a fourth section, it compares regionalisation in different parts of the world. It shows that Asia is not an exception in having an important part of its regionalization linked to vertical trade. The real exception is Europe, which regionalization is the less dependent on vertical trade.
1.
Vertical specialization trade
What is it?
This paper follows the definition by Hummels, Rapoport, and Yi (1998) . There is vertical specialization of trade (or "vertical trade" for short) as soon as:
-the production of a good follows a sequential process that can be broken down in several stages;
-at least two countries take part in this production process;
-at least one country imports inputs to produce the goods of which a fraction of the production is exported.
Based on that definition, two different measures of trade can be identified. The first one, which we call "standard trade", measures trade flows based on their market value when they cross borders.
When exported goods contain a high proportion of imported inputs, their market value can be very high compared to locally produced value-added. This measure can lead to a very high export to GDP ratio, sometimes exceeding 100% 14 (as in the cases of Ireland and Singapore). The other measure, called "value-added trade", measures trade net of vertical trade and reallocates the value-added produced at the different stages of the production process to each of the participating countries and 13 Dimaranan (2006) . 14 In our data, this is the case of Malta and Ireland (102%), Luxembourg (129%), Malyasia (133%) and Singapore (173%).
industry. Value-added trade corrects for that and measures only the trade flows between the producer and the final user.
Let us take the example of three countries A, B and C. Value-added trade flows imply that country A does not actually trade with country B in the sense that no final user in country B utilizes goods from country A. All the final users of country A's exports are in country C. Similarly, the industrial picture of trade is changed. Standard trade flows suggest that country A does not export services. Yet, its services production is being consumed, once it is embedded in cars, in country C. In that sense, country A is actually exporting services.
Value-added trade flows can change our assessment of regionalisation. Imagine that country A and country B are in the same region. Standard trade flows suggest that intra-regional trade flows are nearly as important as extra-regional trade flows. Yet, value-added trade flows suggest that intraregional trade flows are nil in the sense that no one in country A or B is consuming goods produced in another country in the same region. Both countries are producing for country C's consumption. This is a very different case of regionalisation than one in which country B actually depends on country A for its final consumption.
How can it be measured?
Vertical trade can be measured in three ways. 15 The first way is to use firm surveys. The third and most traditional method is to use input-output tables. 19 The most extensive use of this method is by Yi and his various co-authors (these papers are subsequently referred as "Yi and alii"). 20 They calculated international vertical specialisation trade, defined as the share of imported 15 For a survey, see Feenstra (1998) . 16 Hanson, Mataloni Jr, and Slaughter (2005) . 17 E.g. Fontagné, Freudenberg, and Ünal-Kesenci (1996) , Ng and Yeats (1999) , Yeats (2001) (this paper also use data coming from special favourable treatment for re-imported domestically produced components), Ng and Yeats (2003) , Egger and Egger (2005) . 18 Athukorala and Yamashita (2006) . 19 E.g. Fontagné (1991) , Campa and Goldberg (1997) . 20 Ishii and Yi (1997) , Hummels, Rapoport, and Yi (1998) , Hummels, Ishii, and Yi (1999) , Hummels, Ishii, and inputs in exports, using input-output matrices of 10 OCDE and 3 non-OECD countries. 21 In their computation, Yi and alii take into account imported goods directly used as inputs for the production of exports, but also imported inputs used for the production of domestic inputs used in the production of exports: they call all these flows "VS" for vertical specialization trade. Hummels, Ishii, and Yi (2001) extrapolate their results to the rest of the world. They find that the share of vertical trade in world merchandise exports was equal to 18% in 1970 and 23.6% in 1990. 22 But vertical trade is wider than VS. Purely domestic-produced exports can also be part of vertical specialization trade if they are subsequently used by another country as inputs in its own exports: Yi Chen, Kondratowicz, and Yi (2005) . 21 Hummels, Rapoport, and Yi (1998) , Hummels, Ishii, and Yi (2001) . 22 Hummels, Ishii, and Yi (2001) , table 1. Also see Hummels, Ishii, and Yi (1999) , table 5. 23 VS1 is computed from some case studies in Hummels, Rapoport, and Yi (1998) and from input-output tables in Hummels, Ishii, and Yi (1999) . 24 Something similar is found in Chen, Kondratowicz, and Yi (2005) , pp. 58-60, though it seems that they confuse VS1 and VS1*. Original trade and input-output data come from national statistical offices, and hence its quality 25 Leontief (1936) . 26 Shoven and Wholley (1992) .
depends on their quality. 27 In spite of standardization efforts, statistical conventions differ among countries and some national statistical offices are too understaffed to produce reliable data. Making official data compatible with GTAP is difficult. Data exclusively on a single country, like input-output tables, are less reliable than trade data as they cannot benefit from double check with data from partner countries. Moreover, the GTAP team has imposed some assumptions in order to reconcile trade data.
For example, it was necessary to interpolate some data on transport costs.
Furthermore, the input-output data used in GTAP are often for distant years and are not systematically updated between versions. E.g. input-output data for Italy are for 1992, India for 1994… 28 As a consequence, comparisons between different years can be misleading as the underlining structure of the economy is assumed to stay the same.
Lastly, reconciliation between input-output data and trade data is fraught with difficulty. Inputoutput data bear the brunt of the changes necessary for reconciliation because they are less reliable than trade data. The shape of input-output tables can sometimes be dramatically changed, but this happens mainly for small countries or regional aggregates: usage shares change by an average of 71%
for Cyprus, 51% for Malta, 38% for "rest of SADC" in GTAP 6. In contrast, usage shares change by an average of 5% or less for all G7 countries, India, China, Korea, Brazil… Still, some individual changes in Germany and the United States are important.
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The GTAP team is conscious of such quality problems. Nevertheless, the database has been used by a network of more than 3,500 researchers for longer than a decade. The organisation of the GTAP project allows remarks to be systematically registered and integrated for the improvement of the database. The GTAP database is therefore a reference for experts and researchers in international trade. 30 Still, all these defects make the GTAP database a markedly inferior source for the computation of vertical trade than the data used up to now in the existing literature. However, the originality of this 27 For example, we have stressed the importance of intra-firm trade. This kind of trade can bias our methodology if firms set their transfer prices in order to redirect their profits to countries where the tax burden is lower. According to IMF rules transfer prices must correspond to market prices in the country of origin and prices set by firms can be modified by customs and the tax authority. Some biases may however persist. 28 See {Walmsley, 2008 #102}. 29 McDougall (2006 . 30 For additional information, refer to http://www.gtap.agecon.purdue.edu paper is not to compute the value of vertical trade, but rather to re-allocate input trade flows to their initial producers. The only way to do that is to use reconciled input-output and trade data, and GTAP is the best source that provides this information, as recognized by the community of CGE economists.
One can only hope better quality data will arise in time.
Theoretical foundation of the calculation 31
In the context of a closed economy, equilibrium between output and final demand requires that output is equal to the sum of intermediate deliveries and of final demand.
P=A*P + FD
Where P is a vector of output for each product, FD a vector of final demand for each product, A a matrix of input coefficients taken from the intermediate deliveries matrix. It consists of elements a ij , defined as the amount of product i required for the production of one unit of product j.
This entails the following relation. This is a well-known result in input-output analysis which links the final demand of each product and production:
Where I is the identity matrix. Each output vector P is itself associated with a value-added vector VA which gives each industry value-added required by the output vector.
VA=P -diag(P)A ' I
Where diag(P) is the square matrix having the elements of P on its diagonal, A ' is the transpose of matrix A and i is the summation vector, a column vector filled by 1s. 32 Hence, the value-added vector VA associated with the final demand vector FD is equal to:
This can be extended to the international case of many inter-linked open economies. The world can be treated in the same way as a single economy where each sector in each country produces a specific product, which is produced nowhere else. There is an "extended" intermediate deliveries matrix G of dimension number of products*number of countries which gives the amount of product i from country m required per unit of product j in country n. G is similar to an usual domestic intermediate deliveries matrix where each pair product*producing country is treated as a different product or industry.
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As we have written (2) and (3), we can write:
Where VA and P are vectors of dimension number of products*number of countries. This formula allows the computation of the value-added production (VA) linked to the consumption or investment of some final product (P). Practically, P is taken from trade and final usage statistics. It allows the computation of VA from which value-added trade values are extracted.
Limitations

Input-output coefficients
However, the matrix G is unknown. As far as we know, no statistical institute diffuses such details. Data on whether inputs and final use goods are imported or domestic exist and are reported in GTAP though: they can be used to approximate G. This is what Hoen calls the "limited information multi-country input-output model".
The approximation is obtained, in the input-output tradition, by a fixed-proportion assumption.
The assumption is that the share of each partner country in imported products is independent of its use (as a final demand item or as an intermediate consumption). This assumption means that the share of US grain is the same in imported grain used for final consumption in Mexico and imported grain used as inputs for Mexican food industry. 34 This is a severe approximation, as the origin of inputs used in exports is probably different from the origin of inputs used in domestic consumption. Multinational firms producing in process-heavy countries, like China, are more likely to import more foreign goods as inputs and export more than the average of the industry. This is encouraged by the existence of 33 See Hoen (2002), pp. 51-58 for a discussion of this method and a formal discussion of the G matrix. 34 This hypothesis is very common, and is used e.g. in Campa and Goldberg (1997) and Feenstra and Hanson (1997) .
fiscal support to process activities, e.g. duty-drawbacks systems like in China and Vietnam or more generally "Export Processing Zones" (more than 3,500 exist in 130 countries 35 ). This can also be encouraged by higher quality requirements in foreign markets. This issue has long been recognized 36 .
It has been extensively studied in the case of China. 37 Koopmans, Wang and Wei show that the method we use underestimates by 50% the amount of imported content in Chinese exports.
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Implementing their method to China and other countries in our data would require using more detailed trade statistics than the ones available in GTAP. This extension is past the ambition of this paper.
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Rather than trying to measure finely vertical trade, the ambition of this paper is to give a first approximation of the effects of re-allocating input trade to its original producer. It must be kept in mind that this paper underestimates vertical trade throughout, especially for developing Asian countries.
Taking into account margin services
Data on foreign trade flows also need some price amendments. Imported goods volumes are measured by GTAP -for example in the intermediate deliveries tables -in import prices. Such prices include production prices, transport costs, insurance costs as well as taxes levied on imports.
However, to make the link between imports and production in the country of origin, we must measure volumes of imported goods used as intermediate deliveries or as final demand at production prices. To transform import prices into production prices, we apply a constant ratio along the different usage of different goods. This is equivalent to assuming that that goods originated from the same country and from the same industry bear the same transport cost and the same import duties whatever their use in the importing country. This seems reasonable, except that our industry aggregation is not very fine.
The difference between import values and export -containing transport, maintenance and insurance costs and called margin services utilisation in the GTAP database. Ideally, we would like to 35 Singa Boyenge (2007) . Countries with more than 500,000 workers in EPZs are: China (40 M), Indonesia (6 M), Bengladesh (3.4 M), Mexico (1.2 M), Philippines (1.1 M), Vietnam (1 M), Pakistan (0.9 M), UAE (0.6 M) and South Africa (0.5 M). 36 Hummels, Rapoport, and Yi (1998) . 37 Chen, Cheng, Fung, and Lau (2005) , Dean, Fung, and Whang (2007) , Koopman, Wang, and Wei (2008) . 38 Koopman, Wang, and Wei (2008) . 39 It has been done in the case of China and Mexico in Johnson and Noguera (2009 Yi and alii calculated the share of imported of inputs, including inputs for inputs, in merchandise exports (VS) for 10 OECD countries and 4 emerging countries, using OECD input-output tables up to the end of the 1990s. 40 For comparison purposes, we compute the same share using the same method for all the countries in our sample: our data cover 
3.2.
Value-added trade at the country level Table 1 gives some measures of vertical trade and value-added trade by continent. We will now go through this information in a cartographic way. The map might be difficult to read: all the data are presented in 
Map 1: Share of imported inputs in total exports (VS)
Map 2 compares the ratio of exports that are further re-exported in partners' exports (VS1) over imported inputs in exports (VS). As worldwide VS1 and VS are equivalent, the world mean is equal to one. It suggests a division between two types of participation in the international disintegration of the production process. Some countries take part through the production of inputs for further exports (identified when VS1 is broadly higher than VS): primary producers (Former Soviet Union, Brunei, the Middle-East…) and producers of industrial inputs for processing countries (Japan, the United Kingdom, the United States…). Other countries are the final exporters of goods intensive in imported inputs (identified when VS is higher than VS1): Mexico, Canada, China, Eastern Europe and SouthEast Asia.
42 Gehlhar (2006) .
Map 2: VS1/VS by country
The geographical repartition of the domestic content of consumed or invested imports (VS1*) is less interesting as our data and method underestimate it. Our method makes it correlated with the square of each country's trade: this explains why VS1* is so important for the United States (8.9%) and for Germany (2.5%), Japan, United Kingdom, France, China … and has a world non-weighted mean of 0.4%.
Map 3, finally, gives the share of vertical trade for each country. This is equal to the ratio between VS+VS1* and the mean of exports and imports. The world mean is 27%.
Map 3: Share of vertical trade in total trade
Keeping this picture in mind is important to the answer of the question "who produces for whom"
in the world economy. 
Industrial classification
Table 8 (in appendix) gives the share of imported inputs in exports (VS), the share of exports used as inputs for further exports (VS1), and value-added trade per industry. Table 2 gives an extract of these data.As expected, exports of raw materials and semi-finished products are very often used as inputs to further exports: VS1 is higher than 40% for plant fibres, minerals nec and metals. Finished goods are intensive in imported inputs: VS is higher than 30% for petroleum and coal products, electronic equipment, motor vehicles and parts exports. Electronic equipment has both a high VS and a high VS1, suggesting higher vertical specialization. At the industry level, value-added trade cannot be computed as total trade minus vertical trade. In addition to the "usual" vertical trade effect (imports used in exports), value-added trade is reallocated to its initial producer industry. As a result, some sectors have more value-added trade than they have export trade: that means they are mainly traded as inputs in other goods. This is especially strong for the tertiary sector: total value-added exports in business services are 67% higher than standard exports. This is also true for utilities and some agricultural raw materials. Industries with high share of VS or VS1 have a small value-added trade compared to standard trade (metal and transport products and "other manufactures", including electronics). The value-added trade share of the secondary sector (47%) is much smaller than its share in standard trade (74%). On the other hand, the value-added trade share of the primary sector is higher: 13% against 9%. It is only the case for the value-added share of the tertiary sector: 39% against 17%. This is not a surprise and serves to check that our method gives the expected results.
As mentioned earlier, VS1* is underestimated and dominated by the trade of the United States and other large economies. Yet, it is interesting to compare it to value-added trade: VS1* is especially high for chemical and metals, metal and transport products and other manufactures suggesting that these industries produce goods as inputs for re-imported assembly production in other countries.
Standard trade statistics give a wrong idea of the relative dependence on international demand of different sectors. Secondary exports are equal to 65% of secondary value-added, yet a large part of secondary exports are formed by embedded tertiary or primary value-added. As a result, secondary exports in value-added are equal to only 31% of secondary value-added. A contrario, tertiary exports in value-added are equal to 11% of tertiary value-added though tertiary exports are equal to only 7% of tertiary value-added. This must be taken into account to understand who produces for whom in the world economy.
What role for vertical trade in regionalisation?
To what extend did the fragmentation of production processes or the development of a final demand contribute to regionalisation? Table 3 shows some basic measures of the openness rate and the degree of regionalisation (measured as the ratio of regional exports on total exports) in the different regions of the world. According to these indicators, the most regionalized continent is Europe (69%).
It is also the most open. The least regionalized one is Africa (10%). However, the ratio of regional trade on total trade is very sensitive to the size of the regions, the distance between trading partners and the dimension of the constituent countries, and therefore cannot be easily interpreted as a real measure of the intensity of regionalisation. For example, in America, regional trade would be greater if the US were split into fifty states. suggested to measure the "geographic neutrality" of trade. This paper generalizes to the bilateral case the symmetric trade introversion index used to measure regionalisation by Ledio Iapadre and the Regional Integration Knowledge System of the United Nation University of Bruges. 46 We call the resulting index the "Trade Intensity Bilateral Index" between region i and region j. TIBI ij ranges between -1 and 1. -1 means that region i does not export at all to region j. 1 means that regions i exports only to region j. 0 means that exports from region i to region j respect geographical neutrality.
44
TIBI ii is equal to the STJ i which measures the amount of regionalization for region i. Its exact construction in explained in appendix. Table 5 gives the same information for value-added trade. Table 6 is the difference between Table 4 and Table 5 . A negative (positive) difference means that the share of value-added bilateral exports in this region's total value-added exports is smaller (resp. larger) than the share of standard bilateral exports in this region's total standard exports. A negative (positive) difference in Table 6 implies that this particular trade flow is particularly intensive 46 They name this index STJ. See Iapadre (2006) , p. 71 and http://www.cris.unu.edu/riks. 47 The definition of each continent is dependent on the available data (see subsequent tables). Trade inside GTAP regions is not taken into account.
(non-intensive) in vertical trade. This can come from difference in VS (re-exported imports), VS1
(exports used as inputs for further re-exports) or VS1* (exports used as inputs for further re-exports in the original production country). Table 6 shows a general reversion to the mean, with the interesting exception of Asian exports to America. When trade intensity is positive in standard trade, it is reduced in value-added trade. When trade intensity is negative in standard trade, it is increased in value-added trade. World value-added trade is more geographic neutral. This is expected, as vertical trade is more sensitive to trade barriers. Table 6 shows a negative difference for all intra-regional trade and a positive difference for nearly all extra-regional trade (except between Europe and Africa). That confirms that a relatively large share of regional trade is actually trade in inputs between countries involved in different stages of the production process for final consumption elsewhere. Considering past studies on the nature of Asian regionalisation, one would expect Asian regional value-added trade intensity to be much smaller than Asian regional standard trade intensity. 48 This is indeed the case, but not much more so than in America or Africa. The real outlier seems to be Europe: the slicing of the supply chain is less advanced there.
Past studies on Asian exports have also shown that America is an important final market for
Asian goods: one would also expect that Asian value-added exports to America are relatively more important than Asia standard exports to America. Both of these are confirmed by Table 6 , to the extent than exports from Asia to America are a striking exception to the general reversion to the mean between Dividing the world into four a priori regions is a bit blunt. 
Conclusion
This paper contributes to the debate concerning globalization, vertical trade and regionalization.
Since the end of the 1980s, globalization is tied to the development of new international production processes based on a new international division of labour. In this context, it appears more and more difficult to understand the international division of labour with standard trade statistics. If one wants to understand the international production process enough to be able to answer the question "who produces what and for whom?", one must reallocate the value-added contained in trade in final goods to each country participating to its production. We do this using the GTAP database for 1997, 2001 and 2004.
The most obvious way to improve the results of this paper would be to improve the data it uses.
The quality of the GTAP database is certainly difficult to improve upon. However, we have made a simplifying assumption that might have important consequences. We have assumed that, inside each sector, all production had the same imported content and the same pattern of use. As it is obvious in the case of multi-national firms affiliates, inside sectors, some firms are more intensive in imported inputs and export more than other. Taking this into account would increase our estimate of vertical trade and hence decrease our estimate of value-added trade. By making its assumptions, this paper has under-estimated the effect of the international fragmentation of production on the patterns of the international division of labour. 
Appendix
Constructing the Trade Intensity Bilateral Index (TIBI)
Let us start with the index developed by the CEPII based on research on the structure of world trade in the 1960s and the 1970s: relative bilateral intensity of exports. 49 Its logic is similar to Balassa's index of comparative advantages. 50 It is equal to:
Where X ij are the exports from region i to region j, X are total world exports, X i. are total exports from region i and X .j are total exports to region j. REI ij is the ratio between the share of exports to region j in the total exports of region i (X ij / X i. = S ij ) and the share of exports to region j in total world exports (X .j /X=W j ). All REI ij would be equal to one if all exports respected geographical neutrality,
i.e. if exports from region i to region j were simply a function of the value of exports from region i and the value of exports to region j and no other factors (distance, currency union, free trade areas, common languages, colonial ties) played any role in determining bilateral world trade. 51 Iapadre has shown that this kind of index has three problems: range variability, range asymmetry and dynamic ambiguity. We follow his solutions to solve them.
Range variability means that the maximum value of the index depends on the size of the regions under study. To solve that issue, we replace the denominator by the share of exports to region j in total exports from all non-i regions (the "rest of the world") rather than in total world exports.
Where X rj is the amount of exports to region j in exports from the rest of the world excluding region i and X r. is the total exports of the rest of the world excluding region i. X rj /X r. is the share of exports to region j in exports from the rest of the world excluding region i. Now the index can take any value from 0 to infinity.
Range asymmetry means that range is not symmetric around neutrality. I 1 ranges from 0 to 1 if trade is less important than expected and from 1 to infinity if trade is more important than expected.
To solve that issue, we use the following index, which varies between -1 and 1 and has neutrality at 0 rather than 1. 
(1998), p. 66-68, Gaulier, Jean, and Ünal-Kesenci (2004) 50 Balassa (1965) . 51 This is similar to the definition offered by Frankel in Frankel (1998) . Yet, this measure does not correct for distance to measure regionalization. Looking at REI is similar to bilateral residual in a "gravity" equation using only exporter and importer dummies as explanatory variables to trade.
Dynamic ambiguity means that a change in the index might be in the same direction as the change in the complementary index measuring the intensity of trade between the region i and all non-j regions. To solve that issue, we first define this complementary index.
And we study as the "basic" index the ratio between I 1 and I 3 , which we transform to correct for range asymmetry. Our final index, the "Trade Intensity Bilateral Index" is equal to:
TIBI ij ranges between -1 and 1. -1 means that region i does not export at all to region j. 1 means that regions i exports only to region j. 0 means that exports from region i to region j respect geographical neutrality. TIBI ii is equal to the symmetric trade introversion index which measures the amount of regionalization for region i. Sources: GTAP 7. Authors' computations Intra continental trade is coloured.
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Source: GTAP 7. authors' calculations. Intra continental trade is coloured.
Source: GTAP 7, authors' calculations.
